New radiogenic ( 40 Ar/ 39 Ar) and stable (oxygen, hydrogen, and sulfur) isotope analyses of metamorphic and metasomatic minerals constrain the age, metasomatic evolution, and genesis of the Eloise Cu-Au deposit (3.1 Mt @ 5.5% Cu, 1.4 g/t Au, and 16 g/t Ag Ar age of 1514 ± 3 Ma. These results provide a maximum (ca. 1530 Ma) and minimum (ca. 1514 Ma) age for the mineralizing event. However, the intimate relationship between stage II mafic -silicate veins and alteration and the stage III Cu-Au event combined with fluid inclusion results which indicate that a cooling, evolving high-salinity fluid was responsible for both stages suggests that the older age is likely to be closer to the age of mineralization. The stage II biotite age of ca. 1521 Ma is interpreted to record thermal resetting during postore ductile deformation. The results suggest that micas in the Cloncurry district are more susceptible to later thermal resetting than amphiboles which may have significant implications for deposits which have only been dated by micas.
